Abstract-This paper describes a multi-agent system for monitoring, diagnosis and forecasting the technical system condition with the car as an example. The system consists of four agents: the monitoring agent (collects reports on the condition of the vehicle, handles requests from the user and displays the response), diagnostic agent (reads log files, parses the parameters of the car), forecasting agent (determines the future values of the parameters and diagnoses predicted values), the data collection agent.
I. INTRODUCTION
This paper describes a multi-agent system for monitoring, diagnostics and forecasting the technical system condition on the example of the car.
The object of automation are the processes of monitoring, diagnostics and forecasting technical system on the example of the car.
Diagnostic processes include:
 Collecting data about the current condition of the car (getting values of the ECU (Electronic Control Unit) sensor of the car);
 Analyzing data from the sensors and determine the current condition of the car (finding data which falls into the working range, into the ranges of acceptable and critical deviation).
Forecasting process include:
 Collecting data about the current condition of the car (getting values of the ECU)
 Analyzing data from the sensors and forecasting possible condition of the car, based on of collected data.
Monitoring processes include the timely detection the current and potential troubleshooting, monitoring their progress and timely notification of failure of staff to develop compensatory measures. Figure 1 . Description of multi -agent system in AUML notation Monitoring agent is reflexive agent, it collects data about system condition from the diagnostic and forecasting agent.
II. DESCRIPTION OF MULTI -AGENT SYSTEM
Diagnostic agent is reflexive agent too, it requests data from data collection agent, processes it, and decides on the current condition of the system, the result is sent to the monitoring agent.
Data collection agent is also reflexive agent it is a hardware and software that reads data from the sensors, stores them, and sends to other agents if necessary.
Forecasting agent is an intelligent agent. The main task of the agent is to predict the possible condition of the system in the future, according to received information.
III. DATA COLLECTION AGENT
Data collection agent is a reflexive agent. It is a hardware and software submitted to mobile application Torque and Elm adapter respectively.
Information Technologies in Science, Management, Social Sphere and Medicine (ITSMSSM 2016) Elm adapter is a device that allows you to read data from the ECU or the vehicle, using OBD-II (On Board Diagnostics) standard, and transfer it to a computer or mobile phone via Bluetooth, Wi-Fi or a special cable, that plugs directly into the adapter and the device [1] .
Torque is a mobile application for the Android OS designed to receive and display diagnostic information about the operation of the engine through the OBD-II interface. To connect you need OBD-II Bluetooth adapter [2] .
Agent collects information about the condition of the technical system (in this case a car), writes it to a log file in .csv format and sends data to the selected store.
IV. DIAGNOSTIC AGENT Diagnostic agent is a reflexive agent. The input which agent receives from the data collection agent is in a .csv format. Data is processed by a specific algorithm and then result is passed to the monitoring agent.
The algorithm of diagnostic agent: To diagnose the condition of the car agent assesses each value of the parameters calculating the number of values, that is out of range, the number of occurrences in the normal range and the number of values within the operating range.
Then the agent calculates percentage of values, which fall within the range of critical deviation and the range of normal deviation, and if the percentage is less than the given (10%) for the critical or more (35%) for normal deviations, the result is bad or normal condition, respectively, otherwise the result is good condition.
V. FORECASTING AGENT Forecasting agent is an intelligent agent. The main task of the agent is to predict the possible condition of the system in the future according to received information.
At the core of the agent is forecasting time series using Arima method.
Agent`s work can be divided into two points:
 The agent reads the values from the log file and predicts future values of the parameters, according to log data and using the Arima method;
 Then, the predicted values are subjected to the diagnosis of the condition and according to it agent generates a report.
After forecasting, the agent sends the result to diagnostic agent, which, together with their results, sends them to the monitoring agent.
VI. DESCRIPTION AND JUSTIFICATION OF THE CHOICE OF FORECASTING AND DIAGNOSIS METHODS.
The method of diagnosis of technical system condition with the car as an example is a step by step analysis of the values of the parameters of the car, calculation the percentage of values falls within the working range, the ranges of acceptable and critical deviation. The method is selected to take into account the entry of parameters in multiple ranges (or range of working values, or in the normal range, or beyond the range of acceptable values), and also take into account that in some very rare cases, the value can go beyond the acceptable ranges even during normal operation system (car), but not to stay permanently.
Selected method of the forecasting is based on the prediction of time series (the Arima method) and it was chosen due to the fact, that it does not require the marked sample data for learning (such as methods, based on the use of neural networks, which is, of course, are more accurate method of forecasting).
VII. DESCRIPTION OF RANGES OF PARAMETERS OF THE TECHNICAL SYSTEM WITH THE CAR AS AN EXAMPLE
This section describes the parameters of the technical system with the car as an example that are subjected to the diagnosis and prediction. VIII. RESULTS
The system has been tested on a real car Ford C-Max. Figure 3 shows the piece of data that have been collected by data collection agent within 30 minutes of using the car: The first row contains the names of all parameters. All subsequent lines contain the value of each parameter, if the parameter is not supported, the value is a symbol "-". All parameter names and values separated by a comma.
In our case, we have a file which contains about 1200 lines, which means that we have about 1200 values for each supported parameters.
The system has four operating modes: 1) Help mode, it means that system can display the usage message 2) Short diagnostics mode. It means, that system can display short diagnostics information about condition of the car. We'll get one of the three possible condition of the car:
In our case we got a normal condition of the car. It means that one or more parameters are normal, while other parameters are good.
3) Full diagnostics mode. It means, that the system also can display detailed diagnostic information about condition of the car. 
